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Price Is. 2d. Annual subscription 7s. 
($1.30 in Canada and U.S.A.) 


FULLER 


3IZONTAL-GRATE COOLER 


PREHEATED COMBUSTION 
AIR TO KILN 


rFIXED GRATES 


CHAIN CURTAIN. 


STEEL IMPACT 


rMOVABLE GRATES PLATES. 


COOLING FAN DUCTS AND DAMPERS 
Fuller Horizontal-Grate Cooler is a develop- 
nt of the highly successful Fuller Inclined-Grate 
ler. Efficient heat recovery, resultant low 
Hcost, higher production and complete material 


ling are always obtained with Fuller Coolers. 


versatile new Horizontal-Grate Cooler for cement 


er has the following important advantages: 


Shorter installation time 
Reduced height 


Shorter length where necessary 


Less refractories required. 


UBLIS ED BY CONCRETE PUBLICATIONS LrTb., 


_ hearer: AND SPILLAGE CONVEYOR: 


TAKES LESS HEADROOM 


Horizontal-grate design considerably reduces headroom 
requirements. Reduced height requires less impact stecl, 
refractories, and chain curtain, thus providing a lighter, more 
compact and simplified installation. 


Immediate distribution of material across the cooler bed 
permits use of wider and shorter coolers where needed. 
Material is pushed by the movable grates up and over the noses 
of the alternate stationary grates. Resistance of the material 
to this movement causes rapid and even distribution across 
the grates. 


Material bed always visible. Operation of the cooler, 
and the condition of the material bed can be observed at all 
times. Seepage of fines through grates is continuously removed 
from the air chamber by central drag chain conveyor with seals 
to ensure against loss of cooling air. 


Adaptability. Compact size of Fuller Horizontal-Grate 
Coolers permits installation where bulkier units could not be 
used. 


Full technical details of the new Fuller Horizontal-Grate 
Cooler will be sent on request. 


14 Darrmouty Street, Lonoon, S.W.\ 
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—A BASIC BRICK 
DESIGNED FOR 
MAXIMUM SERVICE 
IN THE HOT ZONE 
OF ROTARY CEMENT 


KILNS 


JOHN G. STEIN & CO.LTD. 


Bonnybridge, SIGE TT 
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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 


He LIP [ D S LTD cst na 
PREMIER WORKS 
SEE 
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THE NEW 


pROGRESS 52” 


SLURRY 
s. FILTER 
PRESS 


quicker filtering—labour saving: 
non-spill drainage troughs 


THE HEART OF THE PRESS PUMP FOR 
h teristics, giving up to PRESSURE 
: B coracteris = oo. FILTERING 


| 
| 
| 
| 
| 
time. Patented in U.K. | FLOW CONTROL PUMP 
| 
| 
| 
I 
I 
| 


- 
ae eee 


Strong, with free drainage 


with Foreign and Instantly or automatic- 
further patents ally controlled pressure, 
pending. governing moisture 
content and 
pumping period. 
Further patents 
pending. 


specialists in design & production of 
filter presses and ancillary equipment 


PROGRESS ENGINEERS LID 


COBRIDGE, STOKE-ON-TRENT ENGLAND. Telephone: Stoke-on-Trent 2/471-3 
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FIFTY YEARS OF 
CONTROL GEAR DEVELOPMENT 


CU nave made possible a notable 
half-century of achievement... 


“Sea wed sv?” 


To you, our Customers throughout Great Britain and overseas, 
we offer a special Golden Jubilee ‘Thank You’. Your support and 
co-operation during these eventful years have 


NY 
x 
(\ 
y\ 
\ ® 
\ 

\ 
, 
’ 
\ 
% 
‘ 
® 
x 
\ 
4 
A 


swan! 


Stimulated development of new Allen West techni- 
ques and resources to meet the ever-advancing demands 
of Industry, Electrical Traction and Marine Service 


~~ 


oS” @ 


Helped us from modest beginnings in 1910 to 
become the biggest organisation in the British Common- 


wealth specialising in the manufacture of electric motor 
control gear 


Enabled us to maintain, in terms of improved 
efficiency and service, our proud claim that for every 
electric motor, however arduous or intricate the applica- 
tion, there is an Allen West starter 


In the challenging years ahead, your needs will ever be our interest 


ALLEN WEST & CO LTD 


BRIGHTON - ENGLAND 


SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA & RHODESIA AGENCIES THROUGHOUT THE WORLS 
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ECONOMICAL 
CONTRIBUTIONS 
TO EFFICIENCY IN 
CEMENT MAKING 


More and more cement manufacturers 
are realising that ““NI-HARD” has 
wearing qualities from two to five 
times greater than those of steel, 
depending on the material , being 
ground, and is a quality material 
that saves money and time. 


*NI-HARD”, which is 

made with the aid of mod- 

ern mechanical plant, is 

the ideal material for the 

production of grinding 

media and mill linings for 

cement manufacture. We 

shall be pleased to make 

castings to your own speci- 

fication and vroduce pat- 

terns to your designs. Please ask for our 
illustrated leaflet giving proof of the many 
uses of ‘““Ni-Hard and White Iron”. We 
also manufacture wear-resisting castings 
for many applications in gas works, 
shot-blasting, coke crushing, mining 
machinery, etc. WILLENHALL, STAFFS. Telephone: Willenhall 312/541 (2 lines 
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High Temperature 
Fabric Filters 


Tilghman Automatic Fabric Filters now handle gases up tc 
500° F. using a special silicone treated Fibreglass filter cloth. 


The illustration shows micro 
photographs of the two types 
of fabric now available; the 
upper one is the 100% fila- 
ment fabric as used on cement 
kiln gases, the lower one 
shows the 50% filament — 
% staple fabric. 


Resistance to temperatures 
up to 500°F. 


Corrosion resistant to most 
acids. 


A long filtration life. 
Dimensional Stability. 


Can be mechanically shaken 
or subjected to reverse flow 
to remove accumulated dust. 


Tilghman Fabric Filters are 
specially designed to operate 
using synthetic filter tubes. 
Our Dust and Fume Control 
Engineers are available for 
consultation regarding dust 
collection problems without 
obligation. 


Tilghman's_ Limited 
BROADHEATH ° ALTRINCHAM . ° CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: | Chester Street, S.W.|I. 
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NO TIPPLING 
IN THE 
TIPPLER 
HOUSE 


Even VISCO can’t always deal with a thirst but we 
CAN deal with DUST. VISCO know about the economics 
of compulsory dust control and collection and are a mine 
of information for collecting at source. We make many 
types of collectors—ask us 


about them. THE VISCO 
ENGINEERING CO. LTD., 
STAFFORD ROAD, 
CROYDON. Croydon 4181. 


Dust Collectors 
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aS ANKRAL 


Basic Bricks are being 
used for Linings of Rotary 
Kilns all over the world. 
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REPRESENTATIVE FOR THE UK ‘ie 

JOMM LE BOUTICLIER LTD. | “4... 
3, REGENT STREET, LONDON, S. w | 
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High Capacity i - 
High Pressure Me 
or both together * 
There’s a FLOWRATOR 


to suit your exact needs! 


In the comprehensive range of FLOWRATOR 
instruments we offer types to suit all 
conditions of high capacity and/or high 
pressure, constructed in materials to suit the 
nature of the fluid to be measured. Here are 
some examples 


MODEL 2700: 

Indicating ORI-FLOWRATOR with 5”-10" 

scale, for pressures up to 200 p.s.i. and flows 

up to 4,600 i.g.p.m. or 22,500 c.f.m. (air). For 
Model 2700 use with orifice plate; transmission and control 

facilities available. 


MODEL 844: 

High capacity High Pressure Tube FLOW- 
Model 844 RATOR can be arranged for indicating, 

recording, transmitting or integrating. 

Pressures up to 600 p.s.i. and flows up to 

1,000 g.p.h. (water) or 5,000 c.f.m. (air). 


MODEL 382: 

High Pressure Metal Tube FLOWRATOR 
can be arranged for indicating, recording, 
transmitting or integrating. Pressures up to 
600 p.s.i. and flows up to 150 g.p.m. (water) 
or 750 c.f.m. (air). 


MODEL 585/E: 

(High Pressure Thru-flow meter) transmitting 
and indicating; pressures up to 3,600 p.s.i. 
at low rates of flow.. 


FISCHER & PORTER LTO 


WORKINGTON, Cumberland. Telephone: Harrington 333. 


Model 585/E: 
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There's a Pearson 
refractory for every 
type of Furnace... 


A hundred years of know-how 
goes into every Pearson re- 
fractory. This experience is 
your insurance of efficiency. 

It gives you more than value 
for money—it gives you the 
right refractories—at the right 
price and the service which can 
do so much to reduce your 

a _ operating costs. 


oa 
* 


E.J. & J. PEARSON LTD 


FIREBRICK WORKS, STOURBRIDGE 
Telephone: Brierley Hill 77201 


» Steel Balls for 
Ball 
and ‘Tube Mills 


ALL HAND FORGED 
(from 1” — 54” diameter) 


Designed to 
Grind faster Last longer 
Never break Never lose shape 
Also makers of fine hand-forged tools for Quarry and Mine 


F. J. BRINDLEY & SONS (SHEFFIELD) LTD. 


CENTRAL HAMMER WORKS, SHEFFIELD, 1. 


Phone and Grams: Sheffield 24201/2. 
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Discussion 


"ROCKPRODUCTS” (Vol. 61, No. 5) calis for 
"Modernisation of the cement industry by bigger units”. 


We however, believe in the future of modern cement 
plants with a capacity of 50,000 to 300,000 tons 
per annum. 


Close geographical! patterns of such plants can decisively 
reduce freight costs, can be conveniently adaptable to 
changing market conditions, and wil! enable individual 
contact between producer and consumer. To-day, small 
cement plants having a low specific fuel consumption can 
be installed at relatively low investment costs 


The De Roll Shaft Kiln points the way to entirely new 
possibilities. 


Not all the machines we build are as big and heavy as 
this De Roll Hammer Mill. 

No matter whether you require single items of 
equipment or complete turn-key cement plants, 
write tous. We undertake both the design and the 
construction. Our engineers renew and extend their 
experience by constant contact with the cement 
industry in Europe and oversea. 


L. DE ROLL S.A., ZURICH (SWITZERLAND) 
Uraniastrasse 31/33 P.O.B. 511 
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GOOD CIRCULATION ... 


BALL MILLS 


British ‘Rema’ Ball Mills are built of large 
diameter in relation to length for any given 
size, thus enabling the cascading action of the 
ball charge to be intensified. 

This feature of design, combined with the 
rapid circulation of the material through the 
mill, results in low power consumption and 
high output. 

Built to give long reliable service, British 
‘Rema’ Ball Mills incorporate many outstand- 
ing features including almost noiseless oper- 
ation. Some installations have been in contin- 
uous operation 24 hours per day for over 30 


CLM/BR33 | 

To BRITISH ‘REMA’ MANUFACTURING | 
co, LTD. | 

| ONE INDUSTRY ROAD, SHEFFIELD 9. | 


Typical installation of Ball Mill with vacuum system of air separation. Please post data on | 
Note the direct-coupled gearbox drive. CLOSED CIRCUIT GRINDING to: | 


BRITISH ‘REMA’ 


MANUFACTURING CO. LTD. 


PROPRIETORS: EDGAR ALLEN & CO. LTD. 
ONE INDUSTRY ROAD, SHEFFIELD 9. Telephone: 42721/2 


INOW O 


A HIGH ALUMINA REFRACTORY 


WITH A LONGER WORKING LIFE 


Devised Specifically to withstand 
exceptionally severe conditions 
or provide a large safety factor, 
NOVO 70 is eminently suitable 
for the highest temperatures in 
cement and lime rotary kilns 


Other Bonnybridge Refractories for these 
Industries Include 

NOVO 60 

NOVO 50 

OcTO 

CALDER L 

CALDER LS 


j & BONNYBRIDGE SILICA & FIRECLAY CO. LTD. 


BONNYBRIDGE, SCOTLAND. Telephone: Bonnybridge 227. 
Telegrams : “Silica” Bonnybridge. 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


The Mechanism ae above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 

With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write to: 
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 9454 
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ELECTRO 
FILTERS 


of all types 


for the removal 
of any suspended 
particles from 


o gas stream 


This small Lodge- 
Cottrell precipitation 1D 

unit is suitable for AY 
cleaning up to 1,000 


cubic feet of gas 
a minute 


LODGE-COTTRELL LTD. GEORGE ST. PARADE ene 3. 


TEL: BIRMINGHAM CENTRAL 7714 (5 Lines). @ LC 23 
TEL: LONDON CENTRAL 5488. 


Plants for making: 
ASBESTOS CEMENT PRESSURE PIPES 


ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 
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BoECKER 
OELDE Westfalen 
U.K. Representatives: 
CONTINENTAL ENGINEERING CO. LTD., 
London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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ROTARY 


FLUXO 


PACKER 


for 
CEMENT 


TELEPHONE: 
QGQROSVENOR 4100 


TELEGRAMS: 
FOLASMIDTH 
TELEX, LONDON 

CABLEGRAMS: 
FOLASMIDTH 

LONDON 


CEMENT AND LIME MANUFACTURE 


For automatic filling and weighing of cement into 
valved sacks. 


LARGE OUTPUT 


combined with weighing accuracy and economy 
in labour. 


F. L. SMIDTH 


& CO. LTD. 
105 PICCADILLY, LONDON, W.1 
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Improvements at an American Dry-process Works. 
THE daily capacity of the dry-process plant at the works of the Ideal Cement Co., 
at Boettcher, Colorado, U.S.A., has been increased from 600 tons to 1,170 tons, 
while the power consumption has been reduced from 7,800,000 B.t.u. to 4,800,000 
B.t.u. per ton. |The improvement has been achieved by the installation of a 
pre-heater for each of the two original kilns, a new system of storing and blending 
materials for the kilns, and a system of remote automatic control of the grinding 
and blending of the raw materials and grinding of the clinker. 


Crushing Raw Material. 

The original works was built in 1928 and the raw materials were delivered 
by rail. Four 22-tons diesel lorries now carry the limestone about a mile from 
the quarry to the works. The limestone is passed through the original 3-ft. by 
5-ft. roller-crusher and the secondary crusher, which is a hammer-mill, and is 
reduced in size to 2 in. This material is stored in eight concrete silos each 25 ft. 
in diameter, 63 ft. high and of 1,200-tons capacity. Sandstone is crushed in 
the same way and stored in three 300-tons bunkers. The crushing plant has a 
capacity of 350 tons per hour. 

The limestone and sand are transferred from the stores to the two original 
oil-fired rotary dryers, which are each 70 ft. long and 7 ft. 6 in. in diameter, and 
thence by bucket elevator to two single-deck vibrating screens each 5 ft. wide 
and 14 ft. long. Material less than § in. in size passes through the screens and is 
suitable for the raw-grinding mill. A new reversible hammer-mill receives the 
material retained on the screens. This system has a capacity of about 210 tons 
per hour. 

At this stage the crushed raw material is stored in six concrete silos each 28 ft. 
8 in. in diameter, 55 ft. 6 in. high and having a capacity of 1,800 tons. Two 
other bins are provided, one for sandstone and one for iron-ore, which are delivered 
to the works in lorries. The silos and bins are in two rows with a 24-in. screw 
conveyor feeding each row of three silos and one bin. Two silos in each row 
are for material rich in lime and one for material containing little lime. A 24-in. 

(33) c 
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Fig. 1.—The Two Kilns and Preheaters. 


feeder under each silo withdraws rock which is proportioned before going to the 
mills. Sandstone and iron-ore are added as required by means of 16-in. feeders 
under each bin. 
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Grinding Raw Material. 

Crushed material is delivered by bucket-elevator from storage to each of two 
new raw-grinding mills which were of the largest capacity available at the time of 
construction, each being 11 ft. by 23 ft. and each having two compartments; 
each mill contains 36 tons of 3-in. and 4-in. steel balls in the primary compartment 
and 83 tons of 2-in. balls in the secondary compartment. Each mill is driven at 
17°45 r.p.m. by a synchronous electric motor of 1,500 h.p. The compartments 
of each mill can be raised from the bronze bearings by high-pressure jacks and each 
bearing is automatically lubricated. 

The crushed material passes over two separators through which dust and fine 
particles pass to a conveyor supplying the blending silos. Larger material, which is 
retained by the separator, goes to the grinding mills. The product from the mills 


a 
Fig. 2.—Control Console for Raw-material Blending and other Plant. 


is returned to the separators thereby forming a closed circuit so that all material 
leaving the mill has passed through the separators and is of such a size that 85 per 
cent. passes through a 200-mesh screen. Each mill is vented through a dust-collector 
having a capacity of 1,100 cu. ft. per minute. 


Blending. 

The ground material is transferred by two 24-in. screw-conveyors to four blend- 
ing silos each 4o ft. in diameter, about 56 ft. high, and having a capacity of 2,200 
tons. One of these silos is charged with 1,500 tons of material during ten hours, 
meanwhile another silo is being emptied and the other two hold material ready 
for the kiln. Samples of the supply to the silos are taken at hourly intervals and 
analysed to determine the content of CaCO;. From the results the supply to 
the grinding mill is adjusted as required. The material in the silos is blended for 
two to four hours and analysed before being released for supply to the kilns. 
Each silo is equipped with a rotary air-compressor to keep the material in sus- 
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pension. Each of these compressors is supplemented, while blending takes place, 
by one of two larger compressors; thus only two silos can be used for blending 
at one time. 

The console for the remote control of the raw-material grinding and blending 
plant is shown in Fig. 2. 

Preheating. 

Either of two pumps can be used to transfer material from any blending silo, 
through a dust-collecting system, to four 1,200-ton tanks for supply to the pre- 
heaters. The preheaters are supplied at a fixed rate by a system of conveyors 
and by constant-head feeders from which the material is pumped to the preheaters. 


ae ill 


Fig. 3.—Control Board for one of the Kilns. 


The preheaters which are of the Fuller-Humboldt type, are supported in a 
structure Igo ft. high (Fig. 1) and receive all the hot gases from the kilns although 
a by-pass is provided for emergencies. Each preheater has four stages and provi- 
sion is made for the entry of material after each stage or directly to the kiln. 
In each preheater there are two cyclones of Io ft. g in. diameter in the first stage, 
one of 14 ft. 6 in. diameter in the second stage, one of 16 ft. 9 in. diameter in the 
third stage, and one of 17 ft. Io in. diameter in the fourth stage. The ducts 
between the stages are 6 ft. Io in. in diameter except in the fourth stage where 
they are 7 ft. 44 in. in diameter. 

At present, blended material enters each preheater between stages No. 1 
and No. 2 and hot gases at about 8co deg. F. carry the material up to stage No. 1. 
The fine particles escaping from the top of stage No. I are trapped by a series of 
eight small cyclones or an electrostatic precipitator and passed to the kiln. The 
major portion of the blended material passes through the last three stages of 
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Fig. 4.—Loading Loose Cement. 


the preheater, where the highest temperature is about 1,550 deg. F., to the kilns. 
The pipes from the preheaters to the kilns are 14 in. in diameter and are of spun 
cast stainless steel. As it enters the kilns the temperature of the material is 
about 1,450 deg. F. 


Kilns. 

The two rotary kilns (Fig. 1) are 11 ft. in diameter, 175 ft. long and slope 
4 in. to the foot. They are driven at 70 r.p.h. by 100-h.p. motors. The firing 
zones, at which the temperature is about 2,700 deg. F., are lined with 70 per cent. 
alumina lining. Natural gas is normally burnt although coal can be used if neces- 
sary. Each kiln is controlled from a panel (Fig. 3). on which are all the instruments 
and equipment necessary to control the preheater, kiln, cooler and coal mill. 

Cooling. 

The clinker is discharged to two new air-quenching coolers with reciprocating 

grates each 4 ft. 6 in. wide and go ft. long. Each has a pulsating damper, a 
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cooling fan of 125,000 cu. ft. per minute capacity, an exhaust fan of 150,000 cu. ft. 
per minute capacity, a clinker breaker, and a cyclone dust collector. 

The gases from the preheaters are cooled in two of three cooling towers before 
passing to the dust collectors. The third tower is for gases going straight to the 
chimney. Each tower is 10 ft. 3 in. square and is supplied with water for the 
sprays at a pressure of 350 1b. per square inch. A fan having a capacity of 275,000- 
cu. ft. per minute blows the kiln-gases through the 250-ft. chimney which is of 
reinforced concrete and has a separate brick lining of 14 ft. internal diameter. 


Grinding, Storing, and Packing. 

Clinker is taken by conveyor, from the coolers, either to three new concrete 
silos of 1,500 tons capacity, or directly to the finishing mill. Gypsum, which is 
brought to the works by lorry, is crushed by a 24-in. by 4o-in. roller-crusher and 
stored in a fourth silo. The clinker and gypsum are conveyed to temporary 
storage bins and thence to five 8-ft. by 26-ft. ball-mills which each have two 
compartments. The products of these mills are conveyed to a 14-ft. separator 
and material passing through the separator is taken by air-slide to a surge-bin 
from which it is pumped by an 8-in. or a g-in. pump to storage silos. Material 
retained by the separator is returned to the mills for re-grinding. Dust collected 
from the separator is returned to the conveyor supplying the separator. 

The twelve existing silos for storing finished cement are in two rows and are 
30 ft. in diameter and 80 ft. high with a total capacity of 28,500 tons. The 
fifteen new silos are in three rows and are 26 ft. in diameter and 93 ft. high, having 
a total capacity of 26,500 tons. Withdrawal from all the silos is by rotary feeders 
and screw-conveyors. 

There are two stations for loading lorries with loose cement (Fig. 4), and four 
four-tube packing machines in the packing building. A control panel is provided 
for the cement silos and packing department with an indicating panel in the fore- 
man’s office. 

The improvements of the works were designed by the staff of the Ideal Cement 
Co., and the construction was by Stearns-Roger Manufacturing Co. The new 
silos were constructed by D. J. Rheiner and E. H. Conrad Joint Venture of San 
Antonio, Texas. The foregoing information is abstracted from ‘‘ Pit and Quarry,” 
June 1959. 


Toxic Substances in Factories. 
MEASURES for the protection of workers against the inhalation of dusts, fumes, or 
other impurities, which are likely to be injurious, are discussed in a booklet 
entitled “‘ Toxic Substances in Factory Atmospheres,’ which was published 
recently by the Ministry of Labour. (Safety Health and Welfare Booklets. New 
Series No. 8. 1960. H.M.S.O. Price 1s.) The greatest permissible concentra- 
tions of many substances encountered in industry are given. As regards Portland 
cement, the limiting number of particles is stated to be 1766 per cubic centimetre. 
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The Action of Carbon Dioxide on Cement Mortar. 
TEsTs carried out to investigate the way in which carbon-dioxide gas reacts with 
hardened Portland cement in mortar are described in the Journal of the American 
Concrete Institute for December, 1959, by Mr. B. Kroone and Mr. F. A. Blakey 
of the Commonwealth Scientific and Industrial Research Organisation of Australia. 
(The effect of carbon dioxide on Portland cement before hydration was the sub- 
ject of an article in this journal for January, 1959.) 

The influence of such factors as evaporable and non-evaporable water on the 
reaction, and the effect of different storage conditions on the shrinking and strength 
of the mortar are considered. The absorption of carbon dioxide is found to increase 
in the presence of evaporable water, and the carbon dioxide absorbed in this 
manner reacts with the lime compounds. Some results of the tests are given in the 


following. 
The problem of how the CO, was bound was raised in earlier tests and X-ray 
photographs showed the presence of large amounts of calcium carbonate. It 


MEASURING FLASD 


seemed unlikely that all the CO, was bound in this manner and the purpose of the 
later tests was to determine whether some CO, was merely absorbed, or bound 
chemically in some other form. To do so the amounts of CO, driven off from 
samples of crushed carbonated mortars at different temperatures was determined, 
and concurrently the amounts of evaporable and non-evaporable water, so that 
the relation of these quantities to the degree of carbonation could be studied. 
Mortar Specimens. 

The mortars examined had a sand-cement ratio of 4 by weight and a water- 

cement ratio of 0-60 by weight. One brand of cement (conforming to Australian 
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Standard Az) and one batch of quartz sand of fineness modulus I-I were used 
throughout. Some specimens were vibrated but others were tamped by hand. 
The air content of the vibrated specimens was about 4 per cent. and that of the 
tamped specimens was from 8 to Lo per cent. 

Three mixtures of mortar were prepared and cubes for compression tests and 
bars, for measurement of the change of length, were cast. After casting, the 
specimens were covered and stored in the moulds for twenty-four hours at 21 
deg. C. and Loo per cent. relative humidity. After removal from the moulds the 
specimens were cured by various processes, but generally at 21 deg. C. Specimens 
were cured in air at relative humidities of 100, 65, or 50 per cent., and in a current 
of CO, flowing at the rate of 1 to 1-5 cu. ft. per hour, and probably therefore hav- 
ing a relative humidity of zero. 


Test Procedure. 

After periods of curing and exposure of 89, 27, 3 or 2 days, the cubes were tested 
in compression, and samples were crushed to pass a No. 50 Tyler sieve. An amount 
of known weight of the crushed material was placed in a porcelain boat and heated 
in the apparatus shown in Fig. 1. Air drawn through the apparatus passed over 
the sample and then through a bottle containing a solution of potassium dichromate 
and sulphuric acid saturated-with carbon dioxide in equilibrium with the carbon 
dioxide in air, to remove any sulphur compounds which might be evolved from the 
heated sample. The air then passed through four U-tubes the first two of which 
were filled with dehydrite (anhydrous magnesium perchlorate) to remove the 
moisture, and the other two were filled two-thirds with a sodium-hydrate asbestos 
absorbent and one-third with dehydrite, to take up the carbon dioxide. The sample 
of crushed mortar was heated to successively higher temperatures, and the amount 
of carbon-dioxide driven off at each temperature was determined from the gain in 
weight of the second pair of U-tubes. The temperature was held at each level until 
no further gain in weight of the U-tubes could be measured. The quantity of air 
passing through the apparatus in a given time was determined so that a correction 
could be applied for the carbon-dioxide content of the air entering the furnace. 

Blank tests were carried out to determine the carbon-dioxide content of the 
air in the laboratory. Other check tests and preliminary tests were made. 


Definitions. 

Unstable carbon dioxide is defined as that driven off below 500 deg. C. 

Stable carbon dioxide is that evolved between 500 deg. and 700 deg. C. 

Alkali carbon dioxide is that evolved above 700 deg. C. 

Evaporable water is that driven off when the crushed mortar is heated for 2 
hours at 108 + I deg. C. 

Non-evaporable water is that represented by the difference between total 
loss on ignition and the evaporable water plus the total carbon-dioxide content. 
The carbon-dioxide content of each zone and the water contents are expressed as 
percentages by weight of the dry cement in the mortar. 
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Extent of Carbonation. 

The maximum total-CO, content was 45-40 per cent., the maximum stable- 
CO, content was 28-4 per cent., which implies that, if assumed to be in the form 
of calcium carbonate, about 54 per cent. of the calcium oxide of the cement has 
been combined with the CO,. This amount exceeds the amount of 15 to 20 per 
cent. of calcium oxide made available as hydroxide as the result of the hydration 
of the cement, and suggests that the lime compounds in the cement are broken 
down by the CO,. The alkali-CO, content did not vary greatly for all specimens, 
the average being 0-77 per cent. compared with the theoretical amount of 0-80 
per cent. calculated on the assumption that all the alkali components of the 
cement are converted to carbonate. The unstable-CO, content was from 0 to 
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Fig. 2.—Relation between Evaporable Water and Stable CO,. 


2105 per cent. for one specimen, but in most specimens it was less than the amount 
of stable CO,. In the excepted specimen the unstable-CO, content was greater and 
was high even for stable CO,. The form in which this large amount of CO, is held 
and the reason why this CO, is driven off at a lower temperature than when pure 
calcium carbonate is heated, may be that some of the CO, is held as magnesium 
carbonate (although this would account for only a very small amount), or that some 
complex mineral (say, scawtite) is formed which decomposes at a low temperature, 
or iron and aluminium carbonates may be formed if some of the compounds in 
the cement have been broken down. 

It appears that the degree of carbonation was low when the content of eva- 
porable water was very high or very low. The presence of much free water in the 
voids of the mortar would prevent diffusion of gas through the specimen, and the 
absence of sufficient water on the surface of the cement matrix might hinder 
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the reaction with CO,. An examination was made of the variation of the amounts 

of stable and unstable CO, with the content of evaporable water, but only for the 

stable CO, was there any suggestion of regular behaviour, as is shown in Fig. 2, 

which indicates that the optimum evaporable-water content is about 12-0 per cent. 
Compressive Strength. 

The compressive strength is compared with the stable-CO, content in Fig. 3. 
Wien the specimens are grouped according to air content there is a fair correlation 
between the two properties of specimens having an air content exceeding 5 per 
cent. : 

A similar correlation obtains between the compressive strength and the total- 
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Fig. 3.—Relation between Compressive Strength 
and Stable CO,. 
CO, content—but not the unstable-CO, content. Note that in the results in Fig. 4, 
factors other than CO, content have been varied. 

No such correlation was found between compressive strength and the amount 
of non-evaporable water, but the effect in this case is probably masked by the 
evaporable water, which also varied and influenced the strength. 

Shrinking and Change of Weight. 

Fig. 4 shows the shrinking of test pieces which were first stored at 21 deg. C. 

and 100 per cent. relative humidity and then dried either at 108 deg. or 256 deg. C., 
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and subsequently stored in dry CO, at 21 deg. C. or in air at 65 per cent. relative 
humidity. All evaporable water is removed from specimens dried at 108 deg. C., 
and the increased loss of weight on drying to 256 deg. C. therefore represents the 
loss of non-evaporable water, which was about 4 per cent. by weight of cement 
associated with an increased shrinkage of nearly 0-02 per cent. (0-0002). 

The rates of expansion and of increase in weight of specimens stored in CO, 
appear to be independent of the temperature of drying (108 deg. or 256 deg. C.). 
It is possible that the expansion may be due entirely to the take-up of CO,. It is 
not possible to say whether the expansion is due to an increase in the volume of 
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Fig. 4.—Relation between Shrinkage and Age for Tamped Specimens, 


calcium oxide or hydroxide converted to carbonate, or the action of water set free 
by the carbonation of the hydroxide, causing a swelling of the cement gel. 

Specimens stored in air at 21 deg. C. and 65 per cent. relative humidity showed 
a sudden increase in weight after drying and from about 7 days onwards the rate 
of increase was approximately equal to that of specimens stored in CO, which 
suggests that gain in weight is governed only by the rates of diffusion of CO, and 
water and not by the concentration of these substances in the atmosphere. 
Although the specimens stored in air expanded during the period of rapid gain in 
weight, they subsequently shrank slowly. At the end of the test the total-CO, 
content of the specimens stored in air was between 16°05 and 15-90 per cent. 
and that of specimens stored in CO, was between 6-70 and 7-60 per cent. Specimens 
stored in air contained some unstable CO, but the amount in those stored in CO, 
was negligible. 


The shrinking of specimens, the storage of which was changed after 27 days, 
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Fig. 5.—Relation between Shrinkage and Age for Vibrated Specimens. 


is shown in Fig. 5. In each case the second condition of storage produced 
negligible, or only temporary, fluctuation in weight but the shrinking was observ- 
able. Some specimens (B3V and B12V in Fig. 5), which passed from air storage 
at two different humidities to storage in dry CO,, showed a particularly rapid 
increase of shrinking, but with only a small temporary increase in weight. As the 
shrinking started during the period of increased weight, it appears that shrinking 
may be associated with the absorption of CO,, but subsequent analyses did not 
reveal in what form the CO, was taken up. 

The behaviour of a specimen stored first in dry CO, and then in air at 21 deg. C. 
and 65 per cent. relative humidity resembles that of the specimens described 
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DOUBLING THE OUTPUT OF 


CHINNOR 


PORTLAND CEMENT 


on 


Extensive modernisation of the Chinnor Cement plant in the 
Chiltern Hills has increased its annual capacity from 100,000 
to 220,000 tons. As main contractors Vickers-Armstrongs 
undertook the design and engineering work. They manufactured 
the new kiln and cement mill, and through their associated 
companies they also supplied all the steel-framed buildings, plate 
work and the majority of the conveying equipment. The whole 
contract was completed without interruption to existing production. 


The new cement mill Genera iview of the new plant 


MAIN CONTRACTORS: 
Vickers-Armstrongs (Engineers) Ltd. Civil Engineering & Mechanical Erection: Demolition & Construction Co. Ltd. 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
Wz eck PY RF VICKERS HOUSE BROADWAY LONDON SWI1 


BTE298 
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DAVID 
BROWN 


THE DAVID BROWN 
CORPORATION (SALES) LIMITED 


JACKSON DIVISION ‘SALFORD WORKS 
HAMPSON STREET * MANCHESTER 5 
Telephone: Blackfriars 3577 (4 lines) 


Helping to 
sweeten it 
is our 
cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 
need gears. Big gears, heavy gears, reliable gears. 
That’s where the Jackson Division of David Brown 
comes in—whether it’s sugar or cement. 

What, in particular, can David Brown offer ? First, 
the advantages in speed and reliability of having 
casting, machining and cutting carried out in the 
same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel—up to 
any size and weight for any industry and every bit 
as accurately as you need. Third, the finest advice 
on heavy gear design problems that you will find 
anywhere. 

Behind every ‘Jackson’ gear there are over 100 
years of sound technical experience. In front of 
every ‘Jackson’ gear there is a long, long life of hard, 
hard work. And the bigger your requirements, the 
better David Brown can handle them. 





May, 1960 CEMENT AND LIME MANUFACTURE PaGE 45 


previously, which were oven dried at 108 deg. or 256 deg. C. The CO, content of 
a vibrated specimen stored in dry CO, for 27 days at 21 deg. C. is greater 
than that of a specimen (B7V in Fig. 5) which was stored first in CO, and 
then in air at 21 deg. C. and 65 per cent. relative humidity. The water content 
of the latter specimen was appreciably lower than that of the former. These 
results are contrary to expectations since some specimens have been stored for a 
time in the dry so that loss of moisture might be expected, but when some of them 
are subsequently exposed to a moderate humidity they show a lower moisiure 
content than those which continue to be stored in dry surroundings. The specimens 
seem to take up more CO, from the air at 65 per cent. relative humidity, although 
the concentration of the CO, gas is low, than they do from pure dry CO,. The 
expansion shown by specimens in air after drying may be due to absorption of 
CO, rather than moisture. 

The results emphasise the importance of water vapour in stimulating absorption 
of CO, and therefore attempts to improve concrete products by storing for a 
short period in flue gases, where the humidity is probably low, are unlikely to be 
successful. 

Conclusions. 

From the results of these and previous tests, the general hypothesis may be 
that CO, may be taken up to a limited extent by dry cement materials and reacts 
with the alkali constituents and lime compounds to set water free. In the 
presence of free or evaporable water the absorption of CO, increases; some of the 
CO, thus taken up reacts with the lime components of the hydrating cement and 


forms stable calcium carbonate; some of the CO, reacts with the hydration 
products of the cement and forms unstable compounds. The influence of unstable 
CO, on shrinking may be of the same degree as that caused by evaporable water. 


Sampling Solid Fuel. 

BritisH Standard No. 1017 (1960), ‘‘ The Sampling of Coal and Coke "’ is issued 
in two parts. (Obtainable from the British Standards Institution; price 25s. for 
each part.) Part I specifies separate methods of sampling coal not greater than 
3 in. in size and of sampling coal in larger pieces. For ease of reference, the 
recommendations are summarised in an appendix in which also experimental 
evidence is given. Information regarding methods of assessing the accuracy of 
the methods is also given. Part II deals with continuous and intermittent sampling 
of coke. 

These standards, which supersede the previous issue of B.S. No. 1017 (1942), 
do not deal with the analysis of solid fuels; the matter on analysis which was 
in the previous issue is now given in B.S. No. 1016. 
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The Cement Industry Abroad. 
In the following are given reports on the production of cement in 1958 and the 
expansion of the cement industry in various countries during 1959, toge‘her 
with some notes on future extensions. 


North America. 
U.S.A.—The annual productive capacity of the cement works in the U.S.A. 
is estimated to have been increased during 1959 by about 2,350,000 tons. Fiye 
new works and about sixteen major extensions having a total annual capacity 
of about 3,000,000 tons were completed in the year. The particulars of some 
of these plants given in the following are abstracted from reports in various 
numbers of “‘ Rock Products” and ‘“ Pit and Quarry.” 

The large cement works of the Columbia-Southern Chemical Corporation 
at Barberton, Ohio, commenced operation recently, and has an annual capacity 
of 250,000 tons. The works, the operation of which is mainly automatic, 
comprises a kiln 460 ft. long and 13 ft. diameter. 

A kiln 450 ft. long and 11 ft. 6in. diameter and corresponding grinding and 
auxiliary equipment is being installed at the Clinchfield (Georgia) works of the 
Penn-Dixie Cement Corporation. The extensions are expected to be completed 
late in 1960 when the annual capacity of the works will be increased from about 
185,000 tons to nearly 400,000 tons. 

The installation of a new kiln, having a capacity of 167,000 tons per year, 
at the works of the Lone Star Cement Corporation at Norfolk, Virginia, will 
increase the annual capacity of this works to nearly 400,000 tons. 

A new grinding mill is being installed in the works of the Huron Portland 

Cement Co., at Alpena, Michigan. The capacity of the mill will be nearly 1,200 
tons per day and will increase the daily capacity of the works to nearly 9,000 
tons. Other extensions at these works allow for increased despatching facilities 
which will be effected by developing and deepening a harbour, and constructing 
new silos and wharves. 
CANADA.—The annual capacity of the cement industry in Canada has increased 
from nearly 3,000,000 tons in 1950 to 7,000,000 tons at present, it is reported 
in “ Rock Products.” A new works having an annual capacity of 667,000 tons 
has been installed by Messrs. Miron & Freres, Ltd., near Montreal. 


Europe. 

ITaALy.—The Cementir Company opened recently a new works at Arquata 
Scrivia in north-western Italy; the annual capacity is 500,000 tons. It is announ- 
ced that it is planned to increase the capacity to 1,000,000 tons, and to increase 
the capacity of the same company’s works at Bagnoli, near Naples, from 800,000 
to 1,000,000 tons. (From a report in ‘“‘ Pit and Quarry.”’) 

FRANCE.—The production of cement in France increased by 4:4 per cent. in 
1959 compared with 1958, the total amount being 13,750,000 tons. The amount 
imported was 30,000 tons, and the amount exported (principally to Algeria) 
was 840,000 tons. 
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Consett 
ROTACOW Bricks 


The NEW Hot Zone Lining 
for ROTARY GEMENT KILNS! 


Srecially developed for Portland Cement Kilns by Consett Iron Co. Ltd.. 
ROTACON possesses all the important characteristics 

necessary in a basic liner brick. 

ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 

at high operating temperatures and will not disintegrate from thermal 
contraction. The ideal basic lining for the production of Portland Cement. 


ROTACON BRICKS SAVE MONEY 
BY INCREASED KILN AVAILABILITY 


w~4 CONSETT IRON CO. LTD. 


CONSETT *° COUNTY DURHAM 

Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Conset: 

London Office: NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4. 
Telephone: Mansion House 7975 


CONSETT 


ae a) 
BSESGRBRBRPZSSESRSSERSSRSSERRSERERSERBERBEEeee 





PAGE xxii CEMENT AND LIME MANUFACTURE May, 1960 


STEEL 
JOINTING SHEETS CEMENT CHEMIST’S 


for BASIC BRICKS 


and 


WORKS MANAGER’S 
HANDBOOK 


by W. WATSON, B.Sc., 
and Q. L. GRADDOCK, M.Sc. 


SECOND EDITION 





G'VEs in handy form all the data used in the manu- 
facture, chemistry and testing of cement. An 


indispensable work of everyday reference. 





Contains Comparison of the Cement Speci-, 
fications of the World; Dimensions of standard 
sieves; Weights and volumes of slurry ; Cap- 
acities of tanks and kilns; Gas volumes per 


ton of clinker; Kiln data; Fan horse-power. 


Volumes, weights and densities of gases; 
Proportioning and chemical control of raw 
mixtures; Heat balance; Conversion Tables; 
Physical Tables; Standard Solutions and 
Bench Reagents; Chemical Analyses; Testing 


Produced in Sheet Steel in of Cement. 
all thicknesses from 21 gauge to 3”. For 
easy handling, all products 


are packed in bundles of 25 or 50 r 
according to weight, and Price 25s. ; Post 26s. 


marked to customer’s specification. (5°50 dollars in Canada and U.S.A.) 


MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


| 

| 

| | CONCRETE PUBLICATIONS LTD 
FLOUCH GARAGE and ENGINEERING CO a 


HAZLEHEAD near SHEFFIELD YORKSHIRE 14, DARTMOUTH ST., LONDON, S.W.1. 
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SpAIN.—The production of Portland cement in Spain increased by about 7 per 
cent. in 1959, compared with 1958 and was about 4,700,000 tons. The produc- 
tion of other types of artificial cements was about 430,000 tons, an increase of 
about 25 per cent. 
Asia. 

TURKEY.—Production of cement in Turkey during 1958 was nearly 1,500,000 
tons. During the year three new works commenced production. A works at 
Konya which is to have a capacity of 150,000 tons, is in course of construction. 
(From a report in ‘ Pit and Quarry.’’) 
SyRIA.—A cement works having a daily capacity of 300 tons is_ being 
installed near Aleppo in the Syrian region of the United Arab Republics. The 
works are being constructed by firms from the German Democratic Republic 
(East Germany). 
JAPAN.—A cement kiln which is claimed to be the largest in the Far East has 
been. ordered by the Tokuyama Soda Co., from the Mitsubishi Shipbuilding & 
Engineering Co., of Tokyo. The kiln will have a capacity of 1500 tons per day. 

The Chichibu Cement Co., near Tokyo, has purchased an Allis-Chalmers 
cement plant, which will be manufactured by Kobe Steel Works, the licensees of 
Allis-Chalmers, Ltd., in Japan. The plant is designed to produce about 700 tons 
of Portland cement per day. In the past five years, according to a report in 
‘ Pit and Quarry,” eleven such plants have been installed in the Far East, namely. 
four in Formosa, three in the Philippines, and four in Japan. 


A New Pump for Pulverised Materials. 


Fig. 1. 


A NEW pump for the transfer of pulverised materials is illustrated in Fig. 1. 
The pump conveys, at rates up to 8000 Ib. per hour, most powdered materials 
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that can be fluidised by air, including cement, whiting, plaster of Paris, chalk 
and kaolin. Vertical lifts up to 70 ft. combined with total conveying distances 
of 200 ft. are said to be achieved under ordinary working conditions. The pump 
(Fig. 2) comprises an open flexible tube, a rotor with four rollers placed equidis- 
tantly, and an inlet for compressed air. The action of the rotor progressively 
squeezes the materials through the flexible tube, compressing and releasing the 
tube in turn, thereby thrusting the material through in a continuous stream. 
Only at this stage is the air brought in contact with the material. The air, being 
unable to leak back through the pump because of the pressure of the rollers, is 
used solely for conveying the material. In a normal installation about 15 to 20 
cu. ft. of air per minute is required. An elaborate dust-collection apparatus is 
unnecessary, since a simple filter-sock is sufficient. In the event of the supply 
of material being interrupted the pump can run dry without sustaining damage. 
The pump, which is called the Squeegee and is made by Messrs. Henry Simon, 
Ltd., is of two sizes, namely, 3 in. and 2 in., and is driven by a I-h.p. motor. 


Book Received. 
‘* Elementi di Chimica del Cemento.’’ (Elements of the Chemistry of 
Cement.) By Prof. Luigi Santarelli.(Milan: Libreria Editrice Politecnica Tamburini. 
1960. 200 pages. Price 2,0co 1.) 
Tuis volume is intended to be the text book on the chemistry of cement included 
in the course on reinforced concrete at Milan Polytechnic and deals with most of 
the aspects of the subject which should be included in such a course. There is a 
well-illustrated chapter on the manufacture of Portland cement. 


WANTED. 


MISCELLANEOUS ADVERTISEMENTS 


ae SCALE OF CHARGES Si WANTED. Secondhand rotary Kiln approx. 
Situations Wanted, 4d. a word; minimum 8 ft. 6 in. I.D. x 240 ft. long, complens with 
al plant 


10s. Situations Vacant, 5d. a word; mini- cooler ng grey *. x 7 ft. — u, niet 
; capacity 3 t.p.h. and giving a fine coal wii 
aeons 12s. Box Is. extra. Other minus 85 per cent. through 200 mesh and having 
miscellaneous advertisements. 5d. a word; 12s. no residue on 100 mesh. Box 2009 “Cement 
minimum. Advertisements must reach this & Lime Manufacture,” 14 Dartmouth Street, 


office by the Sth of the month of publication. London, S.W.1. 
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GENERAL REFRACTORIES LTD 
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An Sft. 6in. diameter 
Tube Mill on route to 
the new plant. 


A new cement plant and a new job tor us 
at Edgar Allen & Co. Limited. From all 
over the world firms take advantage of 
our ability to offer a valuable combination 
of engineering = skill, metallurgical 
knowledge and foundry practice 
by specifying plant designed and manu- 
factured by us. We are able to provide 
all the machinery for cement manufac- 
ture from the limestone receiving hopper 
and primary crusher right through to the 
despatching bag conveyor, and to erect it 
together with the necessary buildings if 
required. 


a jh ee tyrone some 


Our long experience in the manufacture 
of cement making machinery is at your 
disposal whether you require a complete 
new works or individual units for an 
existing cement works. 


Detailed information will be found in our z 
24-page booklet ‘*Choosing a Cement : : te . 
Plant.” May we send you a copy ? Rotary Kiln No. | being erected on site. 
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